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Measuring the Food Security of
Elderly Persons

This study assessed the appropriateness of the U.S. Food Security Scale for
measuring the food security of elderly persons and, in particular, whether
measured prevalence rates of food insecurity and hunger among the elderly

were likely to be biased, relative to those of the nonelderly. The findings, based
on analysis of 3 years of data from the Current Population Survey Food Security
Supplement, consistently indicated that the Food Security Scale fairly represented
the food security status of elderly persons, compared with the food security status
of nonelderly persons. Statistical analysis of the multiple-indicator scale found no

indication that the scale underrepresented the prevalence of food insecurity or
hunger among the elderly because they interpreted or responded to questions

in the Food Security Scale differently than did the nonelderly. Responses to
questions other than those in the scale indicated that some elderly did face
food-access problems other than insufficient resources to buy food—most notably
problems getting to a food store. However, these problems were no more likely
for the elderly than for the nonelderly to be so serious that desired eating patterns
were disrupted or food intake was insufficient. A small proportion of elderly
households classified as food-secure obtained food assistance from Federal and
community programs, suggesting that some of these households were less than
fully food-secure and that some may, indeed, be food-insecure. However, food-
secure elderly-only households were less likely than the food-secure nonelderly
households to rely on food assistance programs that are accessible to both.

Iderly persons are more food-

secure than are nonelderly

persons, according to recent
nationally representative food security
surveys sponsored by the U.S. Depart-
ment of Agriculture (USDA) (Nord,
2002; Nord et a., 2002; Guthrie &
Lin, 2002; Andrews, Nord, Bickel,
& Carlson, 2000; Bickel, Carlson, &
Nord, 1999). In these surveys, food
security—defined as access at all times
to enough food for an active, healthy
lifefor all household members—is
measured by a series of questions
about behaviors and experiences
known to characterize households that
are having difficulty meeting their food
needs (Fitchen, 1981; Fitchen, 1988;
Radimer, Olson, & Campbell, 1990;

Radimer, Olson, Green, Campbell &
Habicht, 1992; Wehler, Scott, &
Anderson, 1992). The U.S. Food
Security Scale, calculated from re-
sponses to these questions, measures
the food security of the household

and classifies each as food-secure,
food-insecure without hunger, or food-
insecure with hunger (Bickel, Nord,
Price, Hamilton, & Cook, 2000; Hamilton
eta., 1997a; 1997h). Concerns have
been raised about whether this
measurement method, based on self-
reported food-access conditions and
behaviors, fairly represents the food
security of elderly persons, compared
with that of non-elderly persons. Food
insecurity is known to be associated
with poor nutrition and health
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outcomes for elderly people, and age
aggravates the negative effects of poor
nutrition on the elderly; so accurate,
reliable measurements of the food
security of the elderly are important
both for monitoring and research
purposes (Sahyoun & Basiotis, 2000;
Guthrie & Lin, 2002). In this study, |
assess the appropriateness of the U.S.
Food Security Scale for measuring the
food security of elderly persons and,
in particular, whether prevalence rates
of food insecurity and hunger are
comparabl e between householdswith
and without elderly persons present.

Statistics based on the September 2000
Food Security Survey Module—the
most recent food security data

avail able—indicate that 94 percent

of householdswith an elderly person
(i.e., age 65 or over) present were
food-secure throughout theyear (Nord,
2002). Thus, the remaining 6 percent
of householdswith elderly persons
were food-insecure, meaning that at
some time during the previous year,
these househol dswereeither uncertain
of having or unableto acquire enough
food to meet basic needs of all their
members because they had insufficient
money or other resources for food.

Oneinfour of the food-insecure elderly
households (1.5 percent of all elderly
households) werefood-insecureto the
extent that one or more household
members were hungry at least some
time during the year because they could
not afford enough food. The other
three-fourths of food-insecure elderly
househol dsobtained enoughfoodto
avoid hunger by using avariety of
coping strategiessuch aseatingless
varied diets, participating in Federal
food assi stance programs, or getting
emergency food from community food
pantries. These rates of food insecurity
and hunger were about half those of
househol ds with no elderly members,
and this relationship was observed at
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al income levels, including households
with incomes below the Federal poverty
line. The extent of food insecurity and
hunger among elderly households
remained almost unchanged from that
of 1995 (when the first nationally
representativefood security survey
was conducted) through 2000. The
corresponding prevalence ratesfor the
nonelderly, on the other hand, declined
substantially during this period of
economic growth.

There are two areas of greatest concern
regarding application of the standard
methods for measuring food security
tothe elderly. Thefirst iswhether the
questionsin the Food Security Scale
are understood similarly by the elderly
and the nonelderly and whether they
experience and respond to food in-
security in similar ways. The standard
method depends on self-reported
conditionsand behaviorsrelated to
food access and, as such, may be
subject to differencesin how people
understand and interpret thequestions
and may be subject to biasesin the
direction of perceived social desir-
ability. For example, ethnographic
findingshave suggested that theleast
severe question in the Food Security
Scale, which askswhether respondents
worried that their food would run out
before they received money to buy
more, might be less sensitive for elders.
Some elderly persons, at least, report
that they just do not worry about such
things.

The second area of concern iswhether
the Food Security Scaleis appropriately
sensitive to obstacl esthat particularly
affect elders’ ability to get adequate,
nutritious meals. The Food Security
Scale measures, specifically, food
insecurity and hunger that are caused by
insufficient money or other resources
for food. Each question in the scale
specifies this resource constraint as a
reason for the behavior or condition—

for example: “Inthelast 12 months,
did you ever cut the size of your meals
or skip mealsbecause there wasn’t
enough money for food?” Factors
other than economic resource
constraints (e.g., health problems,
mobility limitations, and lack of
transportation) may be obstaclesto
elders’ ability to obtain adequate
nutritious meal's, and food-access
problems caused by such factors might
not be registered by the Food Security
Scale (Guthrie & Lin, 2002).

Data and Methods

Datato assessthese concernsabout
measuring the food security of elderly
personswere drawn from the August
1998, April 1999, and September 2000
Current Population Survey Food
Security Supplements (CPS-FSS).
The CPS-FSSis an annual, nationally
representative survey of about 42,000
households, whichisconducted asa
supplement to the monthly CPS labor
force survey. In each household, the
person most knowledgeabl e about the
food purchased and eaten in the home
respondsto the questionsinthe Food
Security Supplement. Annual statistics
on household food security inthe
United States are published by the
USDA and are based on datafrom
the CPS-FSS.

Separate analysisfileswere constructed
for householdsinwhich all persons
were age 65 or older (i.e., elderly-only
households) and householdsinwhich
no person was age 65 or older (i.e.,
nonelderly households). Households
with mixed elderly and nonelderly—
about 7 percent of all households—
were excluded from the analysis.
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Scaling Analysis: Do the Elderly
and Nonelderly Experience
and Respond Similarly to

Food Insecurity?
Toassesswhether thequestionsinthe
Food Security Scale are understood
similarly by the elderly and the non-
elderly and whether they experience
and respond similarly to foodin-
security, | compared response patterns
of elderly-only and nonelderly house-
holds. To do so, | used statistical
methods based on the Rasch measure-
ment model—the methods originally
used to devel op the Food Security
Scale. Thisanalysis exploits one of
the strengths of multiple-indicator
measures such as the Food Security
Scale: associations among the indi-
cators comprising the scale provide
evidence of its validity and reliability.

Furthermore, if the patterns of associ-
ation among the itemsin amultiple-
indicator measure are similar in two
populations, thissuggeststhat theitems
relate similarly in the two populations
totheunderlying phenomenon that
accountsfor their interrelationships;
that is, the items measure the same
phenomenoninthetwo populations.
Thesemethodsof scal e assessment
are more widely used in psychometric
research and educational testing than
in nutrition and economic research, so
| present first abrief summary of the
Rasch model and the scal e assessment
statisticsbased onit. More detailed
information on the Rasch model and
associated statisticsisavailable
elsewhere.l

1 SeeWright (1977; 1983), Wright & Masters

(1982), Baker (1992), Hambl eton, Swaminathan,

& Rogers(1991), and Fischer & Molenaar
(1995), and the Website of the MESA
psychometric laboratory at the University
of Chicago at www.rasch.org. Information
about applications of Rasch methods to the
development and assessment of food security
scalesisavailableinHamiltonetal. (19974;
1997b), Ohls, Radbill, & Schirm (2001), Bickel
etal. (2000), andNord (2000).
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An essential characteristic of the Food
Security Scale is that the items com-
prising it vary across awide range of
severity of food insecurity. The precise
severity level of each item (the “item
calibration” or “item score”) is esti-
mated empirically from the overall
pattern of responseto the scaleitemshby
theinterviewed households. However,
the range of severity of the conditions
identified by theitemsis also intuitively
evident from inspection of the items.
For example, not eating for a whole

day is amore severe manifestation of
food insecurity thaniscutting the size
of meals or skipping meals. These
differencesin severity are observed
intwo waysin the response patterns

of surveyed households.

First, more severeitems are less
freguently affirmed than less severe
items. Second, households that affirm
a specific item are likely to have also
affirmed all items that are less severe,
while householdsthat deny theitem
arelikely to also deny all items that
aremore severe. Thesetypical response
patternsare not universal, but they are
predominant, and among households
that do deviate from the typical
patterns, the extent of deviation
tendsto beslight.

The Rasch model formalizes the
concept of severity-ordering of items
and providesstandard statistical
methods to estimate the severity level
measured by each item and the severity
level experienced by each household.
The model also assesses the extent to
whichtheresponsepatternsobserved
in adataset are consistent with the
severity-order concept. The food
security of households can be thought
of asa continuum, which is represented
by a graduated scale, from fully secure
to severely insecure with hunger
evident. The Rasch model links the
severity of itemsto this same scale as
follows: Imagine a household becoming
progressively more food-insecure. At

very low levels of food insecurity, the
household denies all itemsin the Food
Security Scale. Asinsecurity increases,
the household reaches alevel whereit
beginsto report, “We worried whether
our food would run out before we got
money to buy more” (the least severe
item in the scale), while continuing to
deny the more severe items. That low
level of insecurity isthe severity score
of the “worried” item.

At some more severe |evel, the house-
hold beginsto report, “ Thefood we
bought didn’t last, and we didn’t have
money to get more,” while continuing
to affirm the “worried” item but
denying all of the more severeitems.
Thishigher severity level isthe severity
score of the item “Food we bought
didn’'t last.” Of course, not all house-
holds experience or report food security
in exactly the same manner, so these
relationships are only probablistically
true. Technically, half of al households
with severity scores equal to that of an
item will affirm that item. That is, the
average household at thislevel of
severity isright on the edge, equally
likely to say “yes’ or “no” to theitem.

Asahousehold becomes more food-
insecure, it is progressively more likely
it will affirm each item. The Rasch
model is based on a specific mathe-
matical function that relates the prob-
ability of a household affirming an item
to the difference between the severity-
level of the household and the severity
score of the item (box 1). Average item
discrimination and item-fit statistics,
used inthisstudy to compareresponse
patterns of elderly and nonelderly
househol dswith questionsintheFood
Security Scale, are based on the
consistency withwhichhouseholds’
responses conform to this expected
pattern. These statisticsare based on
the proportions of expected and
unexpected responses. Expected
responses are denials of anitem by
househol dswith severity scoresbel ow
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Box 1. The Rasch Model: Ordering severity level of items and
severity level experienced by households

The single-parameter Rasch model, which is used to create the Food Security
Scale, assumes that the log of the odds of a household affirming anitemis
proportional to the difference between the “true” severity level of the
household and the “true” severity level of theitem. That is, the odds that a
household at severity-level h will affirm an item at severity-level i is expressed
as: P, /Q,; = €™ where Pisthe probability that the household will affirm the
item, Q isthe probahility the household will deny the item (that is, 1-p), and
eisthe base of the natural logarithms.

Item infit is an information-weighted fit statistic that compares the observed
responses of all households with the responses expected under the
assumptions of the Rasch model. It is calculated as follows:

INFIT; = SUM [(X; =P, 2] / SUM [P, ;- Py 7]

where:
X;  isthe observed response of household hto itemi
(1if responseisyes, 0if responseis no);
P, i isthe probability of an affirmative response by household h to
item i under Rasch assumptions, given the item calibration and
the estimated level of severity of food insecurity in the household.

The expected value of each item’sinfit statistic is 1.0 if the data conform
to Rasch model assumptions. Values above 1.0 indicate that the item
discriminates less sharply than the average of all itemsin the scale.

Item outfit is an outlier-sensitive fit statistic that compares the observed
responses of all households with the responses expected under the
assumptions of the Rasch model. It is calcul ated as the average across
households of the squared error divided by the expected squared error.

where:

X; p isthe observed response of household hto itemi
(1if responseisyes, 0 if response is no);

P, i isthe probability of an affirmative response by household h to
item i under Rasch assumptions, given theitem calibration and
the estimated level of severity of food insecurity in the household;

N isthe number of households.

The expected value of each item’s outfit statistic is 1.0 if the data conform to

Rasch model assumptions. Values above 1.0 indicate a higher than expected

proportion of “erratic” responses¥a affirmative responses to a severe item by
households that affirmed few other items or denials of alow-severity item by
households that affirmed many other items.

For further information on these item-fit statistics, see Wright and Masters
(1982, pp. 94ff.), Bond and Fox (2001, pp. 176ff.).
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that of the item and affirmations of
theitem by householdswith severity
scores higher than that of theitem.

Unexpected responses are the opposite.

An item with highdiscrimination has
fewer unexpected responses than does
an item with low discrimination. Thus,
if the same set of itemsisfound to
have higher average discrimination in
one population than in another, this
indicates that the responses were more
consistently ordered, and the under-
lying phenomenon was measured more
precisely, in thefirst population.

The Rasch model assumes that all
items discriminate equally and that
items discriminate equally for all sub-
populations. Comparing average item
discrimination between scales fitted
separately for the elderly and the
nonelderly tests empirically whether
the latter assumption istrue. Lower
item discrimination in a subpopulation
would mean either that the behaviors
and conditionsindicated by the items
were less consistently ordered in that
subpopulation or that respondents’
answerstothe questionswereless
consistently related tothebehaviors
and conditionsin question. Thelatter
condition would occur if the questions
were not well understood by the
respondents or were not understood
to mean the same thing by all
respondents.

Item-fit statistics compare the extent of
unexpected responsesfor each specific
item to those of the average of al items
in the scale. The two most commonly
reported item-fit statistics “infit” and
“outfit” areusedinthisstudy to assess
whether the elderly responded | ess
consistently or more erratically than
did the nonelderly to specific itemsin
the scale (box 1). For both statistics, a
value of 1 indicates that the extent of
unexpected responsesto theitemisat
the average for al itemsin the scale.
Values above 1 indicate a dispropor-
tionate share of unexpected responses
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and, therefore, lower discrimination

of theitem; values below 1 indicate
asmaller proportion of unexpected
responses and higher discrimination

of the item. Infit is “information-
weighted” sothat it issensitiveto
responsesby househol dswith severity
scoresintherange near the severity
level of the particular item. Outfit is
sensitiveto unexpected responsesfrom
householdswith severities much higher
or lower than that of the item—that

is, to highly improbable or erratic
responses (outliers). Ouitfit is calculated
as the sum of squared errors divided

by the sum of squared errors expected
under model assumptions.

| conducted separatescaling analyses
for elderly-only and nonelderly house-
holds and compared theresults.
Households that affirm none of the
scale questions, typically nearly 80
percent of all U.S. households and
alarger proportion of elderly-only
househol ds, and thosefew households
that affirm all questionsto which

they respond do not provide any
information about the rel ative severity
of theitemsin the scale. Households
with these “extreme” responses must be
excluded from scaling analyses. After
these necessary exclusions, the sample
of households availablefor the scaling
analysis from the combined CPS-FSS
for the 3 years consisted of 2,036
elderly-only households and 17,033
nonelderly households, sufficiently
large samples to provide stable, reliable
scalestatistics.

| recoded responsesto thefood security
questionsinto dichotomousscaleitems
by following standard editing pro-
cedures, as described in the Guideto
Measuring Household Food Security,
Revised 2000 (Bickd et al., 2000).
Child-referenced items were excluded
from both scales in order to maximize
comparabhility, because the elderly-
only households were not asked these
questions. Datafor the two age groups

were fitted separately to the Rasch
model by using joint-maximum-
likelihood methods implemented by
ERSRasch (a set of SAS programs
developed by ERS for Rasch analysis
of food security data).

The elderly-only and nonelderly scales
were standardized to the same metric
(that of the standard 18-item household
scale described in Bickel et a., 2000)
so that discrimination parameters and
item severities could be meaningfully
compared between the two scales. The
scales were standardized by applying
alinear transformation to each scale's
item scores so that means of the item
scores could be equated to mean
absolute deviation of item scores

in the two scales. This particular
standardization isjustified by the
assumption that the scal e characteristic
most likely to be the same between the
two popul ationsisthe average severity
of the items.

The additive constant in the linear
transformation simply provides
identification. (Rasch scales are unique
only up to an additive transformation,
so anidentifying constantissupplied
arbitrarily in the process of model
estimation.) The multiplicative constant
in the linear transformation adjusts for
any differencesin the average item
discrimination in the two subpopu-
lations. The Rasch model assumes that
item discrimination is the same in all
subpopulations. However, we also
assumethat any givenitem represents
the same level of food insecurity for
respondentsinboth subpopul ations.
Comparing the discrimination
parameters required to obtain the
same item dispersion in scales fitted
separately to elderly and nonelderly
household response data allows one
to test whether these two assumptions
are compatible.

Alternatively, average item discrimina-
tion in the two subpopul ations can be
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compared by estimating item scores
separately for each group with dis-
crimination coefficients set at 1 and
then comparing the mean absolute
deviations of item scoresin thetwo
scales. The two methods are exactly
equivalent. The multiplier required to
equate mean absolute deviationisthe
inverse of the discrimination coefficient
that would have to be specified to
achieve the same mean absolute
deviation of item scores. Adjusting
theitem scores hasthe advantage of
facilitating comparison of relative
item severities between the two
subpopul ations.

| compared average item discrimina-
tion, item-fit statistics, and relative item
severity scores of the elderly-only scale
with those of the nonelderly scale.
Average item discrimination and item-
fit statistics provide information about
the consistency of ordering of responses
to the questionsin the scale. If elderly-
only responseswerelessconsistently
ordered or more erratic, then the
average item discrimination for their
scale would be lower, and item-fit
statistics of affected itemswould be
higher, thanthecorresponding statistics
for the nonelderly scale.

If thetwo age groups understood a
question differently, or if the behavior
or condition in question rel ated
differently to food insecurity for the
two groups, then the severity score of
that item relative to those of other items
would differ between the scales for the
two groups. On the other hand, similar
relative severity scoresacrossall items
for thetwo age groupswoul d suggest
that the items are understood similarly
by thetwo groupsand that thetwo
groups experience and respond to food
insecurity similarly.
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Other Indications of Food

Problems Faced by the Elderly
CPS-FSS asked respondents several
questionsadditional tothosethat
constitute the Food Security Scale.
Theseother questionsidentified various
food problemsthat may have been
encountered. Oneof thesequestions,
the so-called food sufficiency question,
has been used for many yearsinfood
consumption and health surveys. It
asks: “Which of these statementsbest
describesthefood eatenin your
household—(1) enough of the kinds
of food we want to eat, (2) enough but
not always the kinds of food we want
to eat, (3) sometimes not enough to eat,
or (4) often not enough to eat?’ This
question does not explicitly specify a
resource constraint as the cause of the
food condition and may, therefore, be
sensitive to food-access problems that
are not caused directly by insufficient
money to buy food.

I compared the proportions of elderly-
only and nonelderly households
reporting in each category of this
questionto assesswhether food
problems other than insufficient
resources to buy food were more
prevaent for elderly than nonelderly
households. | also cross-classified
householdsin each age group by their
food sufficiency statusand food
security statusto assesswhether the
Food Security Scale wasless sensitive
to food problems revealed by the food
sufficiency question for elderly than for
nonelderly households.

Households responding “We had
enough but not always thekindsof food
we want to eat” were then asked the
following: “Here are some reasons why
people don’t always have the kinds of
food they want. For each one, please
tell meiif that is a reason why YOU
don’t always have the kinds of food you
want to eat.” Reasons presented for a
yesor no responsewere

* Not enough money for food

¢ Kinds of food we want not available

* Not enough time for shopping or
cooking

* Too hardto get tothe store

* Onaspecia diet

Househol dsrespondingthat they
sometimes or often did not have enough
to eat were asked a similar follow-up.
“Here are some reasons why people
don’t always have enough to eat. For
each one, please tell meif thatisa
reason why Y OU might not always
haveenoughtoeat.” Reasonspresented
for ayes or no response were

* Not enough money for food

* Not enough time for shopping or
cooking
* Too hardto gettothestore

* Onadiet
* No working stove available

¢ Not ableto cook or eat because of
health problems

| compared the proportions of the
elderly-only and nonelderly households
reporting selected problems to examine
whether food problems other than
insufficient resourcesto buy food
affected the elderly more so than they
did the nonelderly. The food security
statusof householdsreporting each
food access problem was also examined
to assesswhether the Food Security
Scaleisless sensitiveto other food
access problemsfor the elderly than

for the nonelderly.

Only data from the 1999 and 2000
CPS-FSS were used for the analysis

of thefood sufficiency question and
itsfollow-ups because asomewhat
different set of follow-up questionswas
asked in 1998. Mixed-age households
(elderly and nonelderly living together)
were excluded from the analysis as
were those who did not respond to the
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food sufficiency question (3.9 percent).
Unlike the scaling analysis, however,
thisanalysisincluded househol dsthat
denied or affirmed all scale items, so
the sample sizes were large in spite of
restricting the analysisto 2 years of
data: 13,078 elderly-only households
and 59,203 nonelderly households.

Other Indicators of Unmet Food
Needs Among Food-Secure
Elderly and Nonelderly

Households

Some householdsturn to Federal or
community food assistanceprograms
when they haveinsufficient money and
other resourcesfor food. Households
that use these programsand are
classified as food-secure may either
have underreported the extent to which
they are food insecure or may have
depended on these programsto get
enough food to befood-secure. To
assesstheextent of theseconditions,

| compared the proportions of food-
secure elderly-only and nonelderly
househol dsthat used four food
assistance programsthat are available
toelderly-only householdsand are
reported in the CPS-FSS: the Food
Stamp Program, senior meals (either
Meals on Wheels or meals at a senior
center), getting emergency food from
afood pantry, and eating meals at an
emergency soup kitchen.

CPS-FSS data from the 1998, 1999,
and 2000 surveys were combined for
thisanalysis. Most householdswith
annual incomes above about 185
percent of the Federal poverty line were
not asked questionsabout their use of
food programs, so the analysiswas
restricted to householdswith incomes
below this level. The 3-year CPS-FSS
sample of low-income food-secure
househol ds consisted of 7,072 elderly-
only households and 14,524 nonelderly
households. For theanalysisof food
stamp participation, the analysiswas
further restricted to householdswith
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annual incomes below 130 percent of
the Federal poverty line to exclude
most househol dsthat were not income-
eligible for food stamps. This sample
consisted of 3,467 elderly-only
households and 9,152 nonelderly
households.

Results

Scaling Analysis

Theresponse patterns of elderly-only
households reflected greater consist-
ency with the severity order of the
items than did those of nonelderly
households. With the dispersion of
item scores equated, the discrimination
parameter was 1.25 for elderly-only
householdsversus 1.02 for nonelderly
households (table 1). Thisindicates
somewhat greater consistency inthe
way inwhich the elderly experience
and manage food insecurity and may
also indicate more consistent under-
standing of the questions by elderly
respondents.

Item-fit statistics confirm that the
greater consistency of elderly-only
responses was generally truefor all
itemsin the scale. There are no hard-
and-fast rules for assessing item-fit
statistics, but infitsin the range of 0.8
to 1.2 are generally considered to be
quite good, and 0.7 to 1.3 may be
acceptable (Hamilton et a., 1997b;

Linacre & Wright, 1994). Infit statistics

for both samples were within an
acceptable range and were remarkably
similar between the two age groups for
corresponding items.2 Theoutfit
statistic for “Worried food would run
out” was somewhat high (indicating
erratic responses) in both samples but
less so in the elderly sample. The most

2Thelower-than-expected infitsfor thetwo pairs

of mutually dependent items(thefrequency-of-

occurrencefollow-upitemsand their baseitems)

inboth scalesareartifacts of the statistical
dependenceof theseitems.

Results of the scaling analysis
allay concerns that the standard
scale underreports the prevalence
of food insecurity and hunger
among the elderly because of
differences in how they interpret
and respond to the questions in
the Food Security Survey Module.



Table 1. Item severity scores and fit statistics for elderly-only and nonelderly Food Security Scales

Elderly-only households Nonelderly households
(n=2,036) (n=17,033)

Severity Severity
Item score! Infig Outfit? score! Infif Outfit?
Worried food would run out 1.74 1.05 4.30 1.29 1.10 8.41
Food bought didn't last 2.64 .85 1.80 257 .98 3.83
Couldn't afford balanced meals 2.83 122 12.70 3.61 1.23 4,07
Cut size of meal or skipped meal 5.54 7 .60 5.29 71 .55
Ate less than felt should 5.53 .96 71 5.52 .87 77
Cut size of meal or skipped meal, 3+ months 6.16 .76 .39 6.43 a7 48
Hungry but didn't eat 8.06 .86 .32 7.56 .95 .70
Lost weight 8.45 111 1.26 8.74 1.04 .60
Didn't eat for whole day 9.53 .95 42 9.28 .87 .53
Didn't eat for whole day, 3+ months 10.01 .83 19 10.21 79 .23
Mean 6.04 6.05
Mean absolute deviation 2.39 2.39
Standard deviation 281 281
Discrimination coefficient? 1.25 1.02

1The severity score of an item reflects the level of severity of food insecurity in households that are equally likely to report or to deny that the condition existed during the
year. The metric of the severity scores is logistic (log-odds), and the zero point is arbitrary.
2|nfit is a measure of the extent to which responses of all households to an item deviate from expectations based on the statistical measurement model used to create the
scale (the Rasch model). Infits higher than 1 indicate a higher proportion of inconsistent responses (i.e., lower discrimination) than the other items in the scale. Infits lower

than 1 indicate a lower proportion of inconsistent responses (higher discrimination) than the other items in the scale.

30utfit is similar to infit except that it is more sensitive to highly erratic responses (outliers). Values higher than 1 indicate a higher-than-expected proportion of erratic
responses (e.g., denial of a low-severity item by a household that affirms many higher-severity items). Values lower than 1 indicate fewer such responses than

would be expected under model assumptions.

“Discrimination parameters were adjusted to equate the mean absolute deviation of item scores for each scale to that of the corresponding items in the standard
scale as described in Guide to Measuring Household Food Security, Revised 2000 (Bickel et al., 2000). A constant was then added to each scale to equate the
mean of the item scores to that of the corresponding items in the standard scale.

notable outfit statistic was the high
value (12.7) for “Couldn’t afford
balanced meals’ in the elderly
subsample. Thisindicates that elderly-
only responses to thisitem were more
erratic than their responses to other
items and more erratic than responses
of the nonelderly to thisitem. Because
“Couldn’t afford balanced meals’ isa
low-severity item (2.83), these erratic
or improbabl e responseswould have
been denials of thisitem by households
that affirmed many other items. It is not
known whether these reflect genuine
differencesin how food insecurity is
experienced by different elderly
households, misunderstanding of the
item by some elderly respondents, or
coding errors by interviewers. Outfits
this high can result from highly
unexpected responses by just afew

40

discrepant cases (three or four cases

in asample of this size), so further
research iswarranted prior to drawing
conclusionsabout the suitability of the
item for assessing food security of the
elderly.

Relative item severities were generally
consistent between theelderly-only
and nonelderly scales (fig. 1). Thisis
evidencethat the scale measuresthe
same underlying phenomenon in both
popul ations: that thequestionsare
understood similarly by elderly and
nonelderly personsand that thetwo
groups experience and respond to food
insecurity similarly. An underlying
assumption of the Rasch model is

that theinter-rel ationshipsamong

the indicator items result from the
relationships of each individual item

to the underlying phenomenon (in this
case, food insecurity). Thus, similar
patterns of relationshipsamong the
indicator items in two populations are
evidence that the items relate similarly
to theunderlying phenomenoninthe
two populations. If elderly people
underreport food insecurity and hunger,
then they do so with remarkable
consistency acrossamost all of the
items. The item about worrying is
somewhat more severe (less often
reported at similar levels of severity)

on the elderly-only scale, as suggested
by ethnographic research findings, but
the differenceis only about 0.45 logistic
units, corresponding to an odds ratio

of 0.64 (calculated by exponentiating
the difference in item scores; 90 percent
confidence interval is 0.58 to 0.70).
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Figure 1. Comparison of item severity scores,! elderly-only households versus nonelderly households
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present.

The most notable differenceinitem
scoresof elderly-only households,
compared with the nonelderly, isthe
lower item severity (more frequently
reported at similar levels of severity)
on the elderly-only scale of theitem
“We couldn’t afford to eat balanced
meals.” This item was 0.78 logistic
unitsless severefor the elderly,
corresponding to an oddsratio of 2.2
(90 percent confidence interval 2.01 to
2.39). That is, elderly-only households
were more than twice as likely to report
this condition as were nonelderly
households at the same overall level of
food insecurity. Itispossiblethat this
occursbecausetheelderly’ sperceived
standard of what a balanced meal
consistsof ismore stringent thanis
true of the nonelderly. Thusit is harder
to achieve, and they are more likely to
report being unable to afford a balanced
meal .

The item about balanced mealsisthe
threshold item for classifying house-
holds as food-insecure. That is, itis
the third item in severity order, and
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households must affirm at least three
itemsto be classified as food-insecure.3
Therefore, itslower severity in the
elderly scale would result in aslight
upward bias on the prevalence of food
insecurity among the elderly, compared
with the nonelderly, as measured by
the standard methods. This bias occurs
because each group of households with
the same raw score actually includes
householdswith arange of “true” food
security severity levels. If al of the
items except the balanced meals item
have the same item scoresin elderly
and nonelderly households, and if the

3 Under Rasch assumptions, a raw score for
the number of affirmative responsesis an
ordinal measure of the underlying construct
(food insecurity in this case), provided
households respond to the same set of
questions. Thus, classification of households
as to their food security status is based on
their raw scores. Households that affirm 3
or more of the 10 items in the scal e assessed
in this article are classified as food insecure
irrespective of which 3 items they affirm.
Households that affirm 6 or more of the
items are classified as food insecure with
hunger.
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balanced mealsitem has alower
severity score for the elderly than for
the nonelderly, then some elderly
householdswith“true” food security
just below thefood insecurity threshold
will, nevertheless, affirm the balanced
meals item and therefore be mis-
classified asfood insecure by the
standard food security classification
procedures.

The severity scores of items near the
hunger threshold (cut size of meals or
skipped mealsin 3 or more months)
were almost the same for the elderly-
only and nonelderly scales. Therefore,
estimates of the prevalence of hunger
among the elderly are not likely to

be biased and can be meaningfully
compared with those of the general
population.

Other Indications of Food

Problems Faced by the Elderly
Elderly-only households were about
half aslikely as nonelderly households
to register food problemsin response to
the food sufficiency question, aratio
consistent with their rel ative rates of
foodinsecurity and hunger based onthe
Food Security Scale. About 10 percent
of elderly-only householdsindicated
any problem (they did not always have
enough to eat or they did not always
have the kinds of food they wanted to
eat), compared with nearly 20 percent
of the nonelderly (table 2). Among
elderly-only households, 1.7 percent
reported that they sometimes or often
did not have enough to eat, compared
with 4.2 percent of nonelderly
households. On both measures, the
elderly/nonelderly differences could
reflect a general stoicism of the elderly
with regard to food needs, but the
similar pattern across the two measures
suggests, at least, that food-access
problems other than insufficient
resources to buy food do not affect

the elderly in substantially larger
proportions, compared with the

effect on the nonelderly.

42

Table 2. Food sufficiency status versus food security status of elderly-only and

nonelderly households, average 1999-2000

Elderly-only Nonelderly

households households

Food sufficiency status (n=13,078) (n=59,203)

Percent

Enough of the kinds of food we want to eat 89.89 80.46
Food-secure 88.76 78.09
Food-insecure without hunger 1.03 2.06
Food-insecure with hunger .10 .30
Enough to eat but not always the kinds of food we want 8.44 15.30
Food-secure 6.09 9.65
Food-insecure without hunger 1.81 443
Food-insecure with hunger .54 1.22
Sometimes not enough to eat 1.39 3.49
Food-secure .23 .58
Food-insecure without hunger .57 1.46
Food-insecure with hunger .58 1.45
Often not enough to eat .29 75
Food-secure .05 .07
Food-insecure without hunger .04 13
Food-insecure with hunger .20 .54

Note: All percentages were calculated using sample weights provided by the Census Bureau so that the
interviewed households represent the U.S. noninstitutionalized population.

Specific food problems other than
insufficient resourcesto buy food were
no more prevalent among elderly-only
househol dsthan among nonelderly
households (table 3). Not surprisingly,
lack of time for shopping or cooking
was much less of a problem for the
elderly-only than for the nonelderly
households. The preval ences of other
problems were remarkably similar for the
elderly and nonelderly households.
Thiswastrue even of problems such as
“too hard to get to the store” and “not
able to cook or eat because of health
problems,” which might be thought of
as being more problematic for the
elderly. These problems account for a
greater proportion of those elderly-only
house-holds that reported any problem
than was true for nonelderly house-
holds. For example, 1.68 percent of
elderly-only households reported that
they sometimes or often did not have

enough to eat (table 2). Included among
these households were 0.66 percent
who said thiswas because it wastoo
hard to get to the store. Thus, this
problem accounted for 39 percent of
elderly-only househol dswho sometimes
or often did not have enough to eat. The
corresponding statistic for nonelderly
householdswas 19 percent.

Other Indicators of Unmet Food
Needs Among Food-Secure
Elderly and Nonelderly

Households
Food-secureelderly-only househol ds
relied less on Federal and community
food assi stance programsthan did
nonelderly households, withthe
exception of meal programs that are
specifically intended for senior citizens
(table 4). Among food-secure house-
holds with annual incomes below 130
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Table 3. Other food problems reported by elderly-only and nonelderly households, percent of the Federal poverty line,

average 1999-2000 about 12 percent of elderly-only
householdsreported receiving food
Elderly-only Nonelderly stamps during the previous 12 months,
households households compared with about 22 percent of
Food problem (n=13,078) (n=59,203)

nonelderly households. Food-secure
elderly-only households with income

Percent
Enough to eat but not always the kinds of food we want because: below 135 percent of the F(_aderal
Not enough time for shopping or cooking 0.95 5.93 poverty line also were lesslikely to
Food-secure 79 4.34 receive food from a church, food
Food-insecure (with or without hunger) 16 1.59 pantry, or food bank than were their
counterparts: food-securenonelderly
Too hard to get to the store 248 2.62 househol ds. Use of emergency (soup)
Food-secure , 1.56 1.62 kitchensby food-securehouseholdsin
Food-insecure (with or without hunger) .92 1.00 both age groups was rare and did not
On a special diet 512 190 differ substantially.Thesefinding_s
Food-secure 161 1.35 suggest that el derly househol dswith
Food-insecure (with or without hunger) 51 55 unmet food needs, or who are meeting
some of their food needs from food
Sometimes or often not enough to eat because: assistance programs, are no more likely
Not enough time for shopping or cooking 18 12 to be classified asfood-secure than are
Food-secure .06 22 nonelderly households.
Food-insecure without hunger .08 .26
Food-insecre with hunger 05 25 About 8 percent of food-secure elderly-
Too hard o get 1o the store 66 79 only householdswith annual incomes
Food-secure 13 10 below 185 percent of the Federal
Food-insecure without hunger 24 28 poverty line received assistance from
Food-insecure with hunger 29 41 community meal programs. This
assistanceincluded either prepared
On a diet 23 .34 meal s eaten at community programs
Food-secure .03 10 or senior centers or meals delivered
Food-?nsecure w?thout hunger .08 A1 to their homes by programs such as
Food-insecure with hunger 12 12 “Meals on Wheels.” About 14 percent
No working stove available .01 15 of low-income food-secure elderly-only
Food-secure 0.00 02 househol dsreceived assistancefrom
Food-insecure without hunger .01 .04 one or more of the four food assistance
Food-insecure with hunger 0.00 .09 programsanalyzed. Thissuggeststhat
some elderly househol ds with unmet
Not able to cook or eat because of health problems 23 .29 food needs, or who were meeting part
Food-secure .06 02 of their food needs from food assis-
Food-insecure without hunger .09 .09 tance programs, were classified as
Food-insecure with hunger .09 .18

food secure. The food security of these

Note: All percentages were calculated by using sample weights provided by the Census Bureau so that hous_ehOI ds may have been tenl_mus or
the interviewed households represent the U.S. noninstitutionalized population. marginal at ti mes, or they may, indeed,
have been food-insecure. Similar, or

even higher, reliance on these programs
by nonelderly households, however,
suggests that any questionable class-
ification or misclassification is no more
prevalent for the elderly than for the
nonelderly.
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Table 4. Use of Federal and community food assistance programs by low-income, food-secure, elderly-only and nonelderly

households, average 1998-2000

Elderly-only Nonelderly
Food assistance households households
Percent
Food-secure households with annual income below 130 percent of the Federal poverty line
Received food stamps 12.4 21.7
Food-secure households with annual income below 185 percent of the Federal poverty line
Senior meals (delivered to home or in center) 7.7 NA
Received emergency food from church, food pantry, or food bank 2.2 3.2
Ate a meal at a soup kitchen 3 A4
Received assistance from any of these four programs 14.4 17.2
Number of cases, income below 130 percent of Federal poverty line (unweighted) 3,467 9,152
Number of cases, income below 185 percent of Federal poverty line (unweighted) 7,072 14,524

Note: All percentages were calculated by using sample weights provided by the Census Bureau so that the interviewed households represent the U.S.

noninstitutionalized population.

Conclusions

The U.S. Food Security Scale fairly
representsthefood security of the
elderly, compared with that of the
nonelderly. Results of the scaling
analysisallay concernsthat the standard
scale underreportsthe preval ence of
food insecurity and hunger among the
elderly because of differencesin how
they interpret and respond to the
guestionsin the Food Security Survey
Module. With one exception, relative
item severities were similar for elderly-
only and nonelderly households, and
the exception would lead to a slight
upward bias on measured food
insecurity (but not hunger) among

the elderly. Overall, response patterns
of the elderly, compared with the
nonelderly, were more consistent with
the severity-order of theitems, and this
was true of all items except, possibly,
the item about balanced meals, to which
the elderly responded somewhat more
erratically than did the nonelderly.

It cannot be ruled out that elders
underreport all indicators of food
insecurity and hunger, but this
underreporting would haveto be
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remarkably consistent across almost
al itemsto result in the similarity of
relative item severities observed in this
study.

Responsesto thefood sufficiency
question indicate that the elderly do
face food-access problems other than
insufficient resourcesto buy food—
most notably problems gettingto a
store. However, these problems are no
more likely for elderly than nonelderly
househol dsto be so seriousasto
disrupt desired eating patterns or result
in having insufficient food to eat.

A small proportion of elderly house-
holds classified as food-secure obtain
food assistance from Federal and
community programs. Some of these
households probably arelessthanfully
food-secure, and some may, indeed, be
food-insecure. However, food-secure
elderly-only households areless likely
than are food-secure nonelderly
householdsto rely on programs that
are accessible to both.

Clearly, the Food Security Scaleis not
a perfect or complete measure of food
security. It measures primarily the main

dimension of food security—assured
access to sufficient and adequate food.
It does not measure food safety and
only indirectly measures the dimension
of social acceptability of methods used
to acquire enough food. Furthermore,
not all food problems faced by the
elderly (or by the nonelderly) are
usefully considered asfood security
problems. Nutrition security, a some-
what broader concept that includes
food security aswell as other factors
affecting the nutrition of those who are
food secure, may be auseful framework
for assessing and interrelating the
range of issues that affect nutritional
adequacy of the diets of the elderly, as
well asthe nonelderly (Garrett & Ruel,
2000).
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